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Abstract of JP1 11 20214 
PROBLEM TO BE SOLVED: To evaluate a 
noise which occurs in an integrated circuit(IC) 
on the stage of design by preparing a circuit 
for noise simulation by adding impedance 
information to the model circuit of the IC, and 
analyzing the noise at a circuit part, where the 
increase of noise is estimated, by executing 
analog simulation on this circuit. SOLUTION: 
The IC is divided into plural function blocks, a 
current characteristic is analyzed by executing 
current consumption simulation, and each 
model circuit 3 of each function block is 
constituted so as to obtain the analyzed 
current characteristic. A circuit equivalent to 
the impedance information such as power 
supply wiring connected to each function block 
is added to each model circuit 3, the plural 
model circuits 3 are coupled, and a circuit 6 for 
noise simulation is prepared. Then, a voltage 
waveform or the like at the circuit part, where 
the increase of noise is estimated, is analyzed 
by executing the analog simulation and the 
frequency of the voltage waveform or the like 
is analyzed so that the noise can be analyzed. 
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(2) 



3 >ftHff-f -g^tHiS, m!fBlft«!H]i8(Dmiift4tttft 

awr-rsx^s/^t. 

if$s&aaj-r*t^(z> £©ttajb&-f >£-^>xiit 

Wfc^fflfclilB&ftffiE^xJWElBfcttljn bT y < XvS 

mite y-f Xv5al/-/3 >ffllHJKtC*fUTT^-n^-> 
il^-va ^fflUKcDS-fccDy-f Xd*:k#<;&£ t^-m 

*f bTsaasiHifsas^© y -Y xsawT-r * xf-^yi^i 

ATfi)c-5*flI5]?ScDy-fXv-5i^— >a 
[bS*«2] *«llHllSta[»co«j)6^Py^i:»fij-r 

mllB^^O^tg^n y ^fcttbTifiJMtflEv'S a. > 
3 >«r*fTT*£tl;:j;?>. ME#«ffi:7ny£©*aE 

tJl^*^<=>ii«jfB€-«lf3£:/P >y i7(D^^^)im^m 

> X 1 1 IS ( z m fl5 & 0 & & ml f B 3- ^ tO U E S§ So f •£ X 
:/t, 

iJEttRO^^UgBSSfi^ LT7 -f X~>5 a v 3 
y 7 1> 

BtfBy-fXv-5a.l/-i>3 >ffllslS§tI*fLT7^-n^'> 
nl/— ->3 >^ (Hl?§(D 5*. CD y-f X-Wcf <&5£^ J® 

WbTffiEB»«#©y^X£#tf-* _ 4;*T > v:/i£« 

3 >ftHfTT SCttlJ;^ RtIB»fS0SS<75«iS^tt^ 
ttrE#*rbfc«*1*tt*«»6n4J:'5H-f 

tftflf^a^swEiiiaiHiJsw^^HHiBsttrit-r*^ 
at. 

mE*«iitt»3tta-r2)«jiiEi»<fif©'f >e-^>^« 

$Bft»ttS1-£t*ic, :oftHil / H>i;-^>7fi« 
K^ffifcEKSffiE^ExJUBttllttin LTy -f XvSa 

U-V3 >ffl ESS ft 



w l t bob 0(&«#© y -r x ft # wr * #a t *« *. r 
*^at, 

irE«»©«|g:7n y {p bTi8»*Sr>$ i 1/- -> 

«Msfe£»*T-r*^at, 

WEitfr b fc«8K1#ffi*»» 6 n§ «fc -5 fc-f >/\*- ^ 

at. 

20 >ffliaigsft#)5K-r^^at. 

Sal'-yg >ftHfT-r-5>^tfcj;D, WEy-fX->5 
a. 1^- -> 3 >ffl IhIS&cd 5 *> CD y -f X*^€? < & 5 t 

£©#Wbfc*fflfc»Sfctt*»8»£ffljfcft# 

«tbTBttB[E]ssgi5»©y -r x**ptff-r *#at *«*r 
j***Mig»©y-f x->3iU— ->3 >gs. 

so ftsSff-TSittiO, liJE§ill6^a»^o«»»tt 
S«F«rT*^a, 

#Mftb;t«^#t£##£,:ft3J:5 Id-f >A-^mKtft 

*a, 

fflE#«AI:/ p y £ liStta ft 5 «ME^#cd<> £- 

^xiimfttt&ffi-f -st^tc ztDmtaLfz^o^-^ 
>x it $s £ ^fflB^t @?s ft ttiES-^ ^nassn^SQ-r -5 ^ 
a. 

HiTEl«^CD ; Ex;HiIgSft,f.g-&bT y-r x->s a. l/-->3 

40 >ffliitts^jEST*^a. 

ifEy-f X->5a 1/-/3 >ffi0g§(r^LT7^-D^'v 
53.U—>3>*SEfT-rs^tfcJ:t), Wffiy'fX">3 
aP-->3 >ffl08&cD5-&©y-f X#;*;£<&-5£^Jg 
*n*@»8B»©«ffii||[Jg*fctt«8Sifi}gS:»«f-r-St 

«f t TWEiHiisffl^o y -r Xft #«t-t 5 ^ a t u im 

$ -& -S it ito CD 7" P i7* 7 A ft IBfS b £ f Big 
[B*9i6j P>fc!a-^ft. 
-m^!il?gftS^CD^g7'P -y fc^Sfl-t-S^ft. 
so iWEffilSCDli^7"P -7 i7{'WbT?S3ffilfiit->S i !/--> 
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3 

£ ft ffif & 7 □ y £ ©#^E t^HsJB 

^>^«*siaai'r*i:*c. crofsajbTc-r 
a, 

WIS y -f X> 3 a. I— -> 3 >m IbIK k** b T 7 ^- a ^ v- 

w b-nwB2iii!&«#© y -r xs«pwr*#a© a *> ro4> 

fc< £fcir3ro^a£bT«t££*37c*roXny-'5A 
SlEftbfcCfttttt. 

[S593©fiMBfcBlW) 20 
[0 0 0 1 ] 

>«<&*«*fc*«0»a»&58£-r*y-rxt, gum 

>' 3 >Tff * .fc 5 l,fzMmm?&<D J -f X-> 3al/-<> 

km-*-*. 

[0 0 0 2] 

xv-rri>^/i^^^-r-5y'i'x^ffi,©iH]sga5 I a^ffi(7) so 
em i ©RgH*i. ifi^> ^p-X7y Xstrcu 

[0 0 0 3] 

[fSW***ftL±5t-rs»B] b^b. ±i£Lfc«k'5 

±fB*i*E&ro¥##5F-yXftg||i*5{;;S3£ 
tt> &£ b ^fl:^ y X#fg£T * 7 -f X ft iffl£§§ 

mftfy? (mm&) £m*fcfflffifbfc«T. y-rx 
£ ®m l x a b ^ t n -5 gsai rtr^ ^ e> u-t!- e> n s c: t 

ft ^ , y -f xtm b fc ^ x * asfir-r * «t o \z 

y •< x»i*»t»T*?»i -? it. 
[0004] erotic. m%®f&mm&m-(: j 
m mt z> z. t #t €r tttf . <d&r&t y -r xmrnzm b 



4 

y x««sjfr & y-fX*/hS<T*4. c ro 
^ltS:PiT*«iH]SSroy Xfti¥«T3yjffi^# 

[0 0 0 5 ] CttKfcfbT. *fgBJ*tt, 7XPy-*IUS& 
S'StftiiT'D^^A, SP*>, 7tny->S3l/->a 
> X P ^ 5 A ft ffl H T IS g+apg T«« ESS © »fp ft 7 ;h 
n^>3al/-y 3 >U 3l*IlH]S&roy^Xftf¥ffi-f 3 
cro*£\ JMHUKa^T* h5>S^X 

[0 0 0 6 ] b^U ifi^©*«|Hl»T**0!l*.tf9> 

SSc+^nblSH^fflro^ftWb 
[5]8Sft7^-Pi>*->5zLi/-v-3 >bxy-r XftM-f s 

[0 0 0 7] SMJIlHlB&fti&Sv'Sal/-: X3 >x 

•>3>tii roj , r i j (D^-fVfrititizntm 
*ti*«t*f, z.<Dfztb, ^wiassroy^Xftffffi-r 

[0 0 0 8] -t-CT, *5S«flDBWtt. jft9tlEl8&^± 

-r 5 y -f xsKm-aiBTmffi-r * c t juaiaji 

ro y -r x-> Saiz-zs yjsmRzfy -i x-zSau-y 

[0 0 0 9] 

[^Hftfifft-rsfcfero^g;] ^fettsro^B/i 

(I^V^Ttt, *«@Kfc»bT^»«8St->5al'->'3 

>ft^frt--5Ct{r c k0, ft«lH]?Sro»cit!f*ttft«*fr 
b , C ©*«f b/t*dlE Wtt*«S & ti -6 J: -5 1 < >/t- ^ 

>tr— y>x**sttiij'r*t*c. cro$tiib7i-f > 

t: - If ffi ft WE'E^HslBKftijp b 

[ooioiit, croy-fx->s^u-v3 >fflis]SS 

l:WLT7tPy'y5il/-y3 >ft^fr-rs C t !l<k 

<o, MtBy-f x->Sa.u-->=i >ffl@^ro5t.roy'i'X 
< t^s$n-s>!Hi?§^ro«jiis^^^ttm 

« fit jft ff^ ft ^ & £fc » *t b T ml IB m £§ ro y -T X ft «W 
[0011] C©«ricO«^. 2£+75<@roH^ftffiy!£ 
->3 >ttgcP$^SST^7-TS. fLT, ^TMHslS&ft 
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5 

ml. «KE»<i©-r >\z—?>7>mwzwtz i m& 

-->3 >ffllalBl:»t57tn^ySaU— >a >fi. 

tO 0 1 2] ^fgBJ^te, W*«2*fctt4© 

fgsj K^-T «k 3 K, &3tlaI&£ttgc<Z»f*1»g:7D V >7 \Zft 

ft. ;i«#tESc<DJg£. «»WKf^J«Sn*>'-fX^5 3. 

u-->3 >m®&<o%=f-fk\*. i o 

->3>ffllHlS§H^-rS7^-ni7*->5 3.1/— -> 3 >«, IS 
»e«T^7-r5*»6, £ftnftl3lin€:ft<'f-5SHl;:tt 

tooi3] m>$ms££i\-z6(D?£wmmm& 

[0 0 14] 

**. :©B1 (a) l:^t±5H. 
3.U-->3 >***©mai]» 1 &ft&0!|*.tf4S0!)ffiflg 
7*P-7i7 2 H^ffl-ra^^y^SrfT 5 c 4fl 
CO^^Py i7 2 tti, > r D->d7A. B, C, DO^fj; 
#tt;*ttT^S. St. 3MR lSrtttfil 2 C 

^ ^ b ft § 5 > hf a - * ± T HI S& g£ It ffl W C A D 7* P 



6 

[0 0 15] ttl^T. _hfE:£MRl Lsfz&fflzMtZfa y >? 2\Z 

7'P-y £ 2 45(3. Ell (b) ll^-r.fc'Sft, *StWtt. 
BP'S, t'-^Uffii i p e ak^ti i a v e****r 

pea k\$MfeEi&[*lffl<Di? u >y p ^(DXy i?\zm$l 

[00163 mi (c) \z7rs-r£?iz, ±BB»tf 
ys^fr-r*. ::th, ^rx;HHi?S3(D«»it#tt <gp 

Id-zmm i p e a k t¥J^«» i a v e ) **«1*B 
^ny^2 0«8S4#tt (fip-fe. t;-^*« i p e a k t 

^mgfEi ave) I'—ISrf 5 fc, ^E^HhISS 3 05 
-f>A*-^!5IK4Sr#i^-rs h7>y^5't'fX5iyt ; E 

2<D^-(ffils]gS<i:ViA2.o -tLT. ffi^CD^fg^D 7 ^ 2 

[0 0 17] Sfc, ±E ; ETJl'B»3Sft)S1-5ffi 

x;HslS&^fi£ffl7 p P^^A) (Ct-pT^fr^n-Sct^tc 
Ilt^f-^U. P >t c zL-3 7 C7)^ ; E:U-^A— Kt-C 
[0 0 18] #«tgyp -yi7 2 

jsuj l /t -r > t- y > x i«$g tc^ffift [hiss ^ib&^ex 
win Ltia^<>h c -^*>7.if «fc#ffift[HiKtt, in 1 

(d) Iz^T^olZ, Stfi, 3<;k n>x>-y-^e> 
#^£*lT^3o Sfc. ±8BflliRSai«PCD'f >tr— ^> 

7lf $EH^fl5ft[HlS§5:#fi)c IT C <2*fflElH]?§£±fe&^ 

x;nHigS3 t«m-r4f^3*n. p>t:^-^±T7'p^ 

w^^ : tz.t\z^-oxmn^n^m^tts.-z>x^^ a s. 
\z. iy¥-y>xmmfimm2ntz& : ET)im£3 z 

[0 0 19] ^LT, ±aibfcJ;'3»l*t7 s ;Ha8S'3^ 
^EIS-oe-^^^WSHSrWlinUfc^fi. Hi (d) 
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SrlMfS it ■& H <h «fc -o TUff $ tli filfi£ t ft o T H 
e^SItSr-^fi. n>fcf:i — ^©j^'J-^A-h* 

x w x {; m \z eiss n * j: e> tr^/s s nt n 5 . 

[0 0 2 0] Jfcfc. ±ifibfcJ;5^j3tSftfcy'f X-> 

al/-> 3 >^ai7'5A5rifj^$*T±fB7^-n^->5 

©#«£*£, mi (e) ©£¥«£*■$-. £©»*«£ 
3 > fc* a. - 9 © * ^ U ^ A - F x 4 X £ « EH. 

^nsi^t^snxi^. 20 

[0 0 2 1 ] ft^T. ±E«Wrbfc*JE&JB3:fcli*«E 
ifc»€:«*.tfFFT (iftii^-'Jxaift) *ffl^T«ft 

n* y -f X£«Wrf * X r- y Xt^t S <k 5 Hlfijfc 

mi (e) ©*¥«t*-r. cn^j;?), 
*«[h]?s i <=>fg£-r-g> y < x«&£ IE* cwffi-r * - 

t*»T*S. «, .iEHiftfttfWISSfcaSt-*^--:* 

[0022] ±B*ifi«©»£, 3>¥=l-?r 

Xf Z. © n > b'a - * ±T»f¥ * i* S &«© X P <7* 7 A 
(H&ISItfflWCAD, XPy^^JfflXP^A, *8 

XPi^A, Ot t -^*>Xlt$llffltii#BDffl7 P P^7 
A, ; &7 ; ;HHl!S*S-&ffl7 P ni7*7A, 7tO?y5al/- 
vs >XP^A) *fIIl]g§C0y-1'X->5 i 1/- 

->3 >S«*««ricSnTV»4. 

[0 0 2 3] ip*>, tm&mv-JnifyAtfny^zL- 

Xp -7 57 2 CWttififiy- a >g >S*fT-T 

a t UT©H«S, ±£#*t Lfc«8Kfttt*«» 6 ± 5 
IC-f > A*- 37 [5i?S 4 t &ffi®m 5 6 fcttlffiT* P 7 i7 2 



JiE y X-> 5 3. U— > a >ffl IhIK 6 frj* L T 7 7^ n ^ 
ySalz-ya >£llfifT-3 d £ 9 , y -f X'vS a 

t/r L T SUE EIBSBSa-© y -f XSiMit * #S £ L T ©« 

[0 0 2 4] ±ELfc*aill»Oy-fX>'5 3U 

-->3>7j?£ (SB) ir<fcoT, *aieIBS*»&5fi±-r4 

y -Y XSStS IE5tH->5 a l/-i>3 >pjffiT-ab^>«8a(r 

*f«is]s§©y^x->5ai/-->3 >?jffi (gs) * 

[0 0 2 5 ] *WlHlKA»6*^-f*/-f X^vS 

il/->a>t5ft»l:li. »f*lHlSS©^gB[5]S§©Sj 

its t, R^fc^Lft+tflSratV^lSHa*** 

^^t^S^n^fcJi), 7tn^ySal/-y3>LT 

[0026] cnwtii. *5ew#«u *fiis]?s©« 

^©Tr*^^&, 77-n^y5il/-ya>»Jiaig 
S&©l*ia5©y -f X*SrMI!^i-Sla]SSH-r-5i^M^S>-&. 

zlzit. £«0&©rt«©y'fX*£#«tttt?>"b© 

tt. *WIH!Sl*lSB©«St*ft;t«£E*i!iT**. 

0 2H*-r*«lHlK8©ffl*ia^-9RlXA7jJlil^ 1 0 IZ 

tint. -ne>Sx9. io©«8BtUTH. Li/ 

;i/ (A-r-f >hf-^*>7xly^.;W ®30KMSiB5. 

[0 0 2 7 ] ^LT> if9, 1 O^Hl/^TJfen 
tf . ^©SSt 9,10 CHJMXEIK 8 |*)©«S^ 1 1 © 

n«, ffflSf9, 1 0(1 8 fiOGNDil 

2©U^7i«tli?J-f*. 5EC Sf9, 104«ZW 
TcfeoTfe, fOSf 9, 1 0 tm^l IRtXGND 
til 2 tOWttZtl y 7V 1 3, 1 3#?jq£ 

■rifc*. «f 9. 1 <nz\3Mmmi&8f*i<Dnm»i 1 

StfGNDS 1 2©U"?;P©«»^ai*Sn-BJ:'5ta: 

•So 

[0 0 2 8] foT, m/H^ 1 1 1>GND8 1 2 IZ&& 

(Dmm (bp*>. y-rx) ^-r^t. d©$ib, bp*.. 

y -f X^SIT- 9 , 1 0 e> asa 3 «k 3 ll/i s d t 
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l^tWoTl^tii, ^flSiHlK8(Dy-f X£a¥ffi 

^ x m ^ ti -t- % t s> = 

[0 0 2 9] *fr, *%BJ^-«,- *fI|H]gS8tD|*lgBcDm 

sum i^>GNDii 2\zmiiL<Dmw]A^±-r^mm\z-z> 

L-T, dO«fl;**JRailHllS8l*gffi©«£ESElii:a:-6^t 
[0 0 3 0] ^IT, ±gB«EEgft£J&«t>4;fc«>fc 

in S £> CD h 5 > 7. ^ £ T © -i y tf — ^ > X £ ft 

[*l COSTCO h^>v ? X^{'^UiT»T : b«t'5 <hT-5t. 
[0 0 3 1 ] -t-ClT, £t«IHS§l*)«fll]*CD 

^TCO«i!I^©'f >tf-y>X£ftflPbT> mjE^KjM 

(>>sii/-^g>t5) J: 5 K*/&-r-5 c: 

CI CLT, &«Hg7*n-yi7CD*^4#tt^t#?> so 

^*ttSS->5iU— ->3 >7°P^'7A2rffiffl-r-2>Cli^ 
TtS. bfrU illffl7^-p^->5il/-->3 >7'n^ 
7 A 1 11^7' D 7 S 7 1 □ ^"y 5 a l^ - y 3 >b<fc3 

ttst, issgxpy ^^trs b^yitxtxDmfkfr 

[0 0 3 2] CltlKttbT. iB*«Stt->5 3.U— >g > 
Sy5al/-> 3 >bTfi-«ffi^ny ^©«8tt*1t. BP 

[0 0 3 3 ] t-LT, _hsa*^^msft4#+i^js^i-r-&^£ 

-f >A'-^|H]S!§'<i:ftriff^ftllJ;-)T ; &x;H2]K^^fi!c-r so 



JO 

— h^>:xX^cD+K XT"£f::fc:-£ 

i^tt^^fcii&fri^lCbTt^-l). tLT, <f >A— 
^BKOAaKWu AflHSS^Py :/{f^£A7j£-& 

[0 0 3 4] Mt, *«lHlttSr^Jtfc^Tra«fl|^ny 

«. #«f^'P-yi7^T©mi!i^O-1->t:-^*>X (/X 

s-# ; &-?jHEi?si;#&p-r-5o -tLx, cine 
^ x;hhk Sr^-a-r c: £ {- «t o y -i x-> s ^ iy- -> 3 

■>5al/-5'g>lBBllt MIIIB<?)«ft&&£*g 

bfc^ffilHlgSt&oTt^/t*, ^fl@?g»y-rX['* 

X~> 5 i 1/— -> 3 >ffl (U?g 7 ^" D i7*-> 5 i 1/— 3 > 
-ftttf, JiflS&WyWXt;:;* Sb/t«gffi|H]gg£77-P 
i'v'SiH S' a >-r*H ^WH&CD/WX 
£&&IE5tI;:->$ j.]y— ->3 > t5^t*lTt 

[0 0 3 5] ^i'. *S8ifiW©JR«|g»©>''f X->5a. 

bfewgmS:l213S.r>*|114 tr^To -fLT. S&HSJjgb 

^ w 0 ss co j -i x * m s s s fr <t o an s u & is m s 0 

;UA (/-fX*t&£?T 5 coy-fX?:, 
^J<DftfflleI!Sroy'f X->5 i 1/ — ->3 >73ffiir->3 al/ 
-v-3 >LJtJ£3lT , &3„ 121 5 ±fB1t>X;UAO^ 

'fX&aiffi«l«l:«fct)S!l3eb*:i»*T*-6. 
[0 0 3 6 ] ^^c» 0 4tt, ±!21t>X;UAC7)*ffl|HlSS 

BWy-YXSr. *mfi«yo»aiHl!S©>''fX->5iU- 

±8s-y->^Bo«ani»**iBfc39aLfc», ^ 
©Sit bfe^niHisgcoy -y xsaijssai- «t 0 as« 

[0 0 3 7 ] ±fBEI3 £S5^6, ■y->7';UAiCO^T 

fc 1 0 d Bgg/'f X#*£v>d<>:#toa*2>. * 
fc, HI 4 £HI6^e>, ty^BtO^TBySil/- 
->3 >f.g*cr)*75:McD*^ll?liHit<D»^:fi<t Dfe 7 d B 
Sffiy-f XAi/h$liZl£^t?^-5. MH, ¥-2(DliiM 
Wi^fcyS aU->3 >?.S*£||}fliHI£T^TTtlT 

7ly — A, >^'7'f-^<D-f >t-^>X^^t 

y-fXvS i u-->3 >hj;^t. JliwiHiiScoy x^ 
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